Production of alpha 1,3-galactosyltransferase gene knockout pigs expressing both human decay-accelerating factor and N-acetylglucosaminyltransferase III.
Heterozygous alpha 1,3-galactosyltransferase (GT) gene knockout pigs were produced with transgenic pig fetal cells expressing both human decay-accelerating factor (hDAF) and N-acetylglucosaminyltransferase III (GnT-III). In this study, we assessed the gene targeting efficiency in the transgenic pig fetal cells derived from different fetal tissues such as brain, skin, heart, and liver, or fetal carcass. Targeted cell colonies were selected by hygromycin B. The GT-knockout colonies (KO colonies) were obtained equally from the cells derived from all tissues except liver. Staining with five antibodies against intermediate filaments, all examined KO cell lines stained positive for vimentin with the exception of a colony that stained positive for both vimentin and glial fibrillary acidic protein simultaneously. This is the first study to produce KO cells from the astrocytes. Some of these KO cell lines were used for nuclear transfer (NT) to obtain KO pig fetuses. Fourteen fetuses were obtained from two recipients of the embryo transfer and eight of them had normal ploidy. The cells from the KO pig fetuses were also used for NT to produce cloned KO pigs. Two healthy clone pigs were born. These pigs were determined to have a heterozygous knockout GT gene and the two transgenes. The cells collected from the KO pigs were shown to have similar expression levels of hDAF and GnT-III compared to their original transgenic pigs and less than a half levels of the alphaGal epitopes existed in wild-type pig cells.